Abstract: Geological Surveys are faced with budget constraints and calls for efficiency 9 gains; the effective application of digital techniques is often seen as a route to meeting these 10 demands while increasing the value of outcrop studies and reducing the inherent subsurface 
Introduction

25
Geological Surveys including the British Geological Survey (BGS) have primarily utilised (BGS was primarily using the Hewlett Packard iPAQ platform) brought Open CE updates 119 which often required time-consuming modifications to the eVB code. Clegg et al (2006) 120 came to the same conclusion when comparing tablet PC and PDA hardware, stating that the 121 tablet devices were more suitable for a wide range of geological data collection tasks when 122 using their "MAP IT" software. Nevertheless, some organisations adopted the small screen 123 size devices and still like them for their ease of portability (Pavlis pers comm, 2015 recorded is unambiguous; e.g., rather than asking a geologist to tick a box to note if they are 172 using the right hand rule when recording a structural measurement, a compass is provided 173 which is ticked to identify the dip direction. This reduces confusion regarding how the data 174 were recorded.
176
The tablet PC hardware was a challenge for the early releases of the system, e.g. weight, There are a range of ruggedness ratings e.g. IP54 or IP67, so there is a choice to make The BGS Virtual Field Reconnaissance (VFR) project was developed to allow geologists 250 to immerse themselves in a virtual landscape providing the ability to 'bring the field into 251 the office'. Teams gather in an immersive virtual environment and discuss complex field 
354
Remote sensing data were acquired and analysed in order to study the large remote area is currently used to promote geoscience to the public but can equally be used by 424 professionals as an additional knowledge tool to decrease uncertainty at the outcrop.
426
The breadth of digital tools being made available to field geoscientists by a wide range of 427 providers internationally is significant; for example ten years ago there were few integrated 428 digital geological capture systems that had the functionality of point data recording and 429 polygon mapping tools with an underlying relational database. Some of the credit for the 430 arrival of digital mapping systems goes to the timely delivery to market of the rugged 431 tablet PC; however the availability of the hardware is more than balanced by the foresight 432 of those who developed software in the expectation that these types of hardware would 433 become available.
435
Modern Geological Surveys also routinely utilize systems such as UAVs, although the 436 differing levels of sensor use is still stark e.g. the contrast between a basic digital camera 437 and a laser scanner. These systems are now delivering truly valuable data and their use is 438 predicted to proliferate, although care must be taken to ensure that the systems are 439 operated safely and that the results are calibrated and validated. Looking to the future,
440
there is scope to further streamline the input systems; voice recognition is still under-used 441 and the day will come when geoscientists will be able to verbally describe the outcrop and 442 a digital system will tag the words and automatically populate the database, symbolize a 443 map, and deliver the data back to base where it can be used instantaneously. 
